J Int Acad Phys Ther Res 2018; 9(3): 1543~1548 ISSN 2092-8475 www.iaptr.org https://doi. org/10.20540/JIAPTR.2018 org/10.20540/JIAPTR. .9.3.1543 Pelvis is a structure that can bear the load of all the body weight except the lower extremity. Sacroiliac joint is the bridge between the lower end of the trunk skeleton and the lower extremity skeleton. The tightly connected sacroiliac joint is primarily structured for stability and acts to efficiently deliver large loads between the vertebrae, the lower extremity, and the ground. Pelvic deviation can be caused by continuous and repetitive one-direction torsion of the pelvis by bad postural habit. The stress by abnormal posture caused impairment of the joints as there were malalignment of ilium, asymmetry of the pelvis by leg length inequality, hyper lordosis, and scoliosis 1) . The bad postural habit caused the malalignment of the spine and the pelvis, which collapses the balance of the body. This results in kinematic changes as the asymmetric displacement of the skeleton and range of movement of the muscles and the joints, which cause problems accompanied by dysfunction of the joints and pain. Basic pelvis deviation is governed by the movement of the hip joint. When the ilium is posterior malalignment, the nutation in sacrum caused by auricular surface that is the joint surface between the ischium and sacrum and does not cause pure posterior malalignment but the posteroinferior malposition includes inferior malalignment. When the ischium is anterior malalignment, the counter-nutation in sacrum, the anterosuperior malposition includes superior malalignment. These changes account for 80% to 85% of the total pelvic malalignment. In addition, there can appear not only rotation malalignment as outflare and inflare, which are movements in the transverse plane in relation to the vertical axis, but also upslip and downslip where the pelvis is purely moved 2) . There is a correlative relation between the pelvic malalignment and the functional leg length inequality. The functional leg length inequality is caused by a torsion of the pelvis, knee joints, lower extremities, and ankle joints in the case that a posture is wrong. The lower extremities articulate the acetabulum of the innominate bone, so that the functional leg length
The Effects of Manual Therapy on Lower Extremity Alignment in Pelvic Malalignment

INTRODUCTION
The purpose of this study was to analyze the effects of manual therapy on lower extremity alignment in pelvic malalignment. The subjects were 20 adults with pelvic malalignment. They were divided into two groups: manual therapy group (n=10) and stretching exercise group (n=10). Each group performed the intervention two times per week for 4 weeks. The lower extremity alignment was measured by pelvic deviation, functional leg length inequality, and plantar pressure distribution, which were measured between pre-and post-test. In the result of pelvic deviation, there was a significant difference between the pre-and post-test of the manual therapy group and stretching exercise group. In the result of the functional leg length inequality, there was a significant difference between the pre-and post-test of the manual therapy group. In the result of plantar pressure distribution, there was a significant difference between the pre-and post-test of the manual therapy group. These findings suggest manual therapy improves the pelvic deviation, functional leg length inequality, and plantar pressure distribution in the pelvic malalignment. . In addition, the foot provides the driving force and the direction necessary for the movement of the trunk during walking, absorbs the physical impact at this time, supports the weight, adapts to the ground, and maintains balance by response to the movement of the center of the body's gravity. Thus, the functional leg length inequality affects plantar pressure by causing the change of the ground reaction force 5) . The functional leg length inequality affects the muscular system related to walking and increases tension that occurs at the place where the pressure, tension, and muscle contact the joint 3) . The pelvic tilting may also appear in the functional leg length inequality of less than 10mm, which secondarily may be accompanied by functional scoliosis and hip. The functional leg length inequality of more than 10mm especially causes increasing significant change of the posture and affects various physical activities such as standing posture, balance, and gait function 6) . The manual therapy is about three times more satisfying than general medical treatment 7) . A previous study reported Cobb's angle was decreased by applying the manual therapy for four weeks in an elementary school student 8) . Another previous study reported the results of manual therapy which was applied to 102 ambulatory patients with acute back pain and sciatica with disc protrusion manual therapy. The active manual therapy had more effect on the pain relief than simulated manipulation 9) . Most of the previous studies considered that the manual therapy was applied on spinal diseases such as scoliosis and kyphosis, and the changes were related to spinal alignment and pain. Therefore, this study examined to the effects of manual therapy on the pelvic deviation, the functional leg length inequality, and the plantar pressure distribution, analyzing the lower extremity alignment in pelvic malalignment.
The subjects of this study were 20 adults with pelvic malalignment in their 20s at N university in Cheonan, Republic of Korea (Table 1) . They were verified as having pelvic malalignment by Functional 3D Spine & Posture Analysis (DIERS Formetric 4D, DIERS International GmbH, Germany). The exclusion criteria included musculoskeletal or neurological disease. They were provided explanation for the experiment then they agreed and voluntarily participated in this study. They also provided informed consent prior to their participation.
A Body Composition Analyzers (Inbody 720, Biospace, Seoul, Republic of Korea) were used to measure the general characteristics of the subjects. A Functional 3D Spine & Posture Analysis was used to measure the pelvic deviation and spinal alignment. A Static and Dynamic Foot Pressure Measurement (Pedoscan, DIERS International GmbH, Germany) was used in plantar pressure.
Each subject measured the pelvic deviation, functional leg length inequality, and plantar pressure. The pelvic deviation was measured as tilt, torsion, and rotation of pelvis in standing position by analyzing the contours which were all made of vertebral segments and the surface of the pelvis 10) . The functional leg length inequality was measured by tape measure method, which is considered to be of no significant 
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